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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S127colorimetric activity assays and speciﬁc ELISAs. PGE2, PGD2, PGF2a or
TXA2 were added during the differentiation process. Gene- and protein
expression analyses were employed to determine the chondrogenic
consequences.
Results: COX-speciﬁcity of the NSAIDs was conﬁrmed and for subse-
quent experiments NSAID concentrations were selected that resulted
in similar degrees of COX-1 or COX-2 inhibition. Inhibition of COX-1
impaired the expression of Col2a1 and Col10a1, whereas inhibition of
COX-2 speciﬁcally decreased Col10a1 expression. To ﬁnd an explana-
tion for this difference we determined the expression patterns of both
COX enzymes as well as excretion of speciﬁc prostaglandins during
differentiation. COX-1 expression is speciﬁcally upregulated during
late chondrogenic differentiation (after 10 days), whereas COX-2
expression is brieﬂy upregulated early in differentiation (ﬁrst 24
hours) and increases again late in differentiation. PGD2 and PGE2
concentrations in the culture supernatant followed the COX-2
expression pattern, whereas PGF2a and TXA2 levels remained stably
low. Inhibition of COX-2 resulted in decreased levels of all measured
PGs, while COX-1 inhibition decreased the concentration of PGE2 and
TXA2, but increased PGD2 and PGF2a levels. Addition of PGE2 or
PGF2a increased expression of chondrogenic genes in general,
whereas TXA2 speciﬁcally stimulated expression of hypertrophic
markers.
Conclusions: Our ﬁndings point towards a differential role for COX-
enzymes and speciﬁc PGs in chondrogenic differentiation. As our
results provide novel insight into a previously underexposed area of
interest, they may open new doors and provide novel targets for
improving collagen quality of cartilage constructs in regenerative
approaches.Figure 1. Ă227
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Purpose: The role of oxygen as an important modulator of gene
expression is well recognized and extensive evidence implicates
hypoxia-inducible factor (HIF) as the primary gene regulatory factor
that responds to variations in O2 levels. The transcription factor HIF-1
alpha (HIF-1a) represents one important element inmaintaining proper
cellular functions under hypoxia. HIF-1a is essential for chondrogenesis,
such as chondrocyte growth arrest, survival, maturation, and apoptosis.
On the other hand, we have reported that heat shock protein 70 (HSP70)
which is a molecular chaperone has stress response mechanisms, such
as enhancing effects of matrix metabolism, and protective effects in
articular cartilage. The aim of this study is to reveal the roles of HSP70
on cultured chondrocytes exposed to hypoxic condition or nitric oxide
(NO) induced apoptosis.
Methods: The primary chondrocytes isolated from Japanese white
rabbits were cultured for 24 hours in the regular oxygen environment
of 20%(normoxia) of oxygen, and 1%(hypoxia) of low oxygen. Pre-
designed siRNAs targeting rabbit HIF-1a(si-HIF-1a) and HSP70(si-
HSP70) were used. CoCl2, a chemical inducer of HIF-1, was added to
the cells incubated under normoxia as a pseudo hypoxia. The mRNA
levels of HIF-1a and HSP70 were measured by quantitative real-time
reverse transcription polymerase chain reaction (RT-PCR). The protein
production was subjected to Western blotting for HIF-1a and HSP70.
Apoptosis was induced by 0.5 mM sodium nitroprusside (SNP)
dehydrate that produces NO. Cell viability was assessed by lactate
dehydrogenase (LDH) release and tetrazolium salt-based assays.
Statistical signiﬁcance was deﬁned as a p-value of less than 0.05 by
Tukey's test.
Results: Under hypoxia and pseudo hypoxia, the expression levels of
HIF-1a and HSP70 were signiﬁcantly increased. si-HIF-1a inhibited
the expression levels of HSP70, although si-HSP70 did not suppress
the expression levels of HIF-1a. The cell viability was positively
correlated with hypoxia. Transfection with si-HIF-1a or si-HSP70
canceled the protective effects of hypoxia. LDH release from the SNP-
treated cells was suppressed under hypoxia. The LDH release was
almost completely blocked by transfection with si-HIF-1a or si-HSP70
(Figure 1).Conclusions: Although HIF-1a gene expression was not suppressed by
si-HSP70 transfection, the expression levels of HSP70 and HIF-1a were
suppressed by si-HIF-1a transfection. This shows that HSP70 might, at
least partially, be regulated by HIF-1a in articular chondrocyte. In this
meeting last year, we showed that the expression of extracellular
matrix gene was stimulated by HSP70 enhanced under hypoxia in
chondrocyte. These indicate that HIF-1a may regulate extracellular
matrix synthesis in chondrocytes via HSP70, which may lead to chon-
droprotective function under hypoxia. In this study, chondrocytes under
hypoxic condition were protected from NO-induced apoptosis. Sup-
pressing expression levels of HIF-1a or HSP70 under hypoxia showed an
acceleration of the NO-induced apoptosis in chondrocyte. These suggest
that HIF-1a and HSP70 pathway under hypoxia may essentially
participated in the inhibition of cytotoxicity triggered by stresses as
“cartilage homeostasis program”. Regulation of HIF-1a and HSP70
expression may provide a novel therapeutic strategy for OA.228
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Aggrecan is the main proteoglycan in the articular cartilage, providing
this tissue with the ability of load bearing and the resistance to
compression. Loss of aggrecan occurs in rheumatoid and osteoarthritis
and can be induced by inﬂammatory cytokines such as IL1 and TNF. In
vitro, IL1 can be shown to induce cartilage degradation through
induction of speciﬁc aggrecan cleavages characteristic of ADAMTS
enzymes. ADAMTS 4 and 5 are the best characterized aggrecanases and
in mice knockout of the ADAMTS-5 gene is chondroprotective in
experimental arthritis. It is not known which aggrecanases are impor-
tant in human cartilage, nor which signal transduction pathways
mediate the effect of IL1. Free aggrecanase activity can never be
detected in IL1 stimulated cartilage cultures and the chondrocytes
embedded in tissues cannot be transfected. Here we aimed to dissect
the signalling pathways involved in IL1-induced cartilage degradation
by human chondrocytes using a cell based assay. This assay helped us to
combine siRNA based knockdown with aggrecan degradation assays.
Using this strategy, we show that ADAMTS5 is the main aggrecanase in
human chondrocytes that regulate aggrecan degradation. We identiﬁed
an essential role of TRAF6/TAK1 signalling axis in this degradative
mechanism. Furthermore, we report that TAK1 regulates aggrecan
degradation through MKK4/JNK2 as the main downstream players.
Interestingly, we found that NFkB is not essential for IL1- induced
aggrecan degradation. Those results highlight a signiﬁcant role of
MKK4/JNK2 signalling pathway in cartilage degradationwhich could be
a useful therapeutic target in osteoarthritis.
